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System for tracking the eye of a user, the system comprising: 

an image detector, directed at said eye, for detecting an eye 
image of at least said eye; 

at least one pupil-illuminating light source, each said at least one 
pupil-illuminating light source emitting a respective pupil-illuminating 
light beam, at least a portion of each said pupil-illuminating light beam 
being aligned with at least a portion of the optical axis of said image 
detector, each said pupil-illuminating light beam at least partially 
illuminating the pupil of said eye; 

at least one reference light source, each said at least one 
reference light source emitting a respective reference light beam, for 
illuminating a portion of the face of said user; and 

an imaging processor, coupled with said image detector, for 
analyzing said eye image, 

wherein at least a portion of each of said at least one 
pupil-illuminating light beam is reflected towards said image detector, 
thereby indicating a pupil region in said eye image, said pupil region 
being associated with said pupil, 

wherein at least a portion of each of said at least one reference 
light beam is reflected towards said image detector, thereby 
indicating at least one reference region in said eye image , each said 
reference region being associated with a recognizable portion of the 
face, 

wherein said imaging processor identifies said pupil region and 
at least one of said at least one reference region, and 

wherein said imaging processor determines the line of sight of 
said user according to said pupil region and according to at least one 
of said at least one reference region. 
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The system according to claim 1, wherein said imaging processor 
determines said line of sight according to the coordinates of the 
center of said pupil region. 

The system according to claim 1, further comprising an optical relay 
assembly, 

wherein said optical relay assembly receives at least one 
selected light beam of said at least one pupil-illuminating light beam 
and said at least one reference light beam, and 

wherein said optical relay assembly directs at least a portion of 
said at least one selected light beam toward said eye. 

The system according to claim 3, wherein said imaging processor 
controls said at least selected pupil-illuminating light source to 
produce said respective pupil-illuminating light beam, characterized 
by an increased intensity, when said intensity of ambient light 
increases, 

wherein said imaging processor controls said at least selected 
pupil-illuminating light source to produce said respective 
pupil-illuminating light beam, characterized by a decreased intensity, 
when said intensity of ambient light decreases, 

wherein said imaging processor identifies said pupil region as a 
brighter region in said eye image, when said intensity of ambient light 
increases, and 

wherein said imaging processor identifies said pupil region as a 
darker region in said eye image, when said intensity of ambient light 
decreases. 

The system according to claim 1, further comprising at least one 
ambient light detector, for determining the intensity of ambient light in 
said eye image , 
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wherein said imaging processor is further coupled with at least 
one of said at least one pupil-illuminating light source, and 

wherein said imaging processor controls at least a selected one 
of said at least one pupil-illuminating light source to produce said 
5 respective pupil-illuminating light beam, characterized according to 

said intensity of ambient light. 

6. The system according to claim 1 , wherein said imaging processor is 
further coupled with at least one selected light source of said at least 
10 one pupil-illuminating light source and said reference light source, 

and 

wherein said imaging processor controls said at least one 
selected light source according to said eye image . 

15 7. The system according to claim 1 , further comprising a beam splitter, 
wherein said beam splitter receives said pupil-illuminating light 
beam from said pupil-illuminating light source, 

wherein said beam splitter reflects at least a portion of said 
pupil-illuminating light beam toward said eye, and 
20 wherein said beam splitter transmits at least a portion of said 

eye image toward said image detector. 

8. The system according to claim 1 , further being mounted on a helmet. 

25 9. The system according to claim 8, further comprising a helmet visor, 

wherein said helmet visor receives at least one selected light 
beam of said at least one pupil-illuminating light beam and said at 
least one reference light beam, and 

wherein said helmet visor at least partially reflects said at least 
30 one selected light beam toward said eye of said user. 
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10. The system according to claim 9, wherein said helmet visor at least 
partially transmits light from a scene, thereby allowing said user to 
view said scene. 

11. The system according to claim 10, wherein said imaging processor 
selects a target from said scene according to said line of sight. 

12. The system according to claim 11, further comprising at least one 
display light source, each said at least one display light source 
emitting a respective display light beam, each said display light beam 
carrying at least a portion of a display image, 

wherein said target is outside the field of display of said display 
image. 

13. The system according to claim 9, wherein the shape of said visor is 
selected from the list consisting of: 

spherical; 
aspherical; and 
planar. 

14. The system according to claim 1, further comprising at least one 
display light source, each said at least one display light source 
emitting a respective display light beam, each said display light beam 
carrying at least a portion of a display image. 

15. The system according to claim 14, wherein said at least one display 
light source displays a target marking respective of a selected target, 
around said selected target, and 

wherein a weapon system is actuated when said target marking 
substantially matches said line of sight. 
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16. The system according to claim 14, wherein said at least one display 
light source further projects at least one stimulated light beam toward 
said eye, and 

wherein said imaging processor further analyzes the movement 
of said eye in response to said at least one stimulating light beam, 
thereby examining user reflexes. 

17. The system according to claim 14, wherein said imaging processor 
registers a logical display element from said display image with the 
field of view of said user. 

18. The system according to claim 14, wherein said display image is 
collimated. 

19. The system according to claim 18, further comprising a collimator, for 
collimating said at least one display light beam. 

20. The system according to claim 14, said imaging processor being 
further coupled with at least one selected display light source of said 
at least one display light source, 

wherein said imaging processor controls said at least one 
selected display light source to produce said display image according 
to said eye image . 

21. The system according to claim 14, wherein at least a portion of at 
least one of said reference light sources aligned with at least a 
portion of the optical axis of said display light source. 

22. The system according to claim 1 , wherein said recognizable portion 
of the face is the cornea. 
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23. The system according to claim 1, wherein said recognizable portion 
of the face is the eyelids. 

24. The system according to claim 1, wherein said imaging processor 
further determines a physiological state of said user according to said 
eye image. 

25. The system according to claim 24, wherein said imaging processor 
further determines said physiological state by comparing said eye 
image with a reference eye model, thereby detecting anomalies in 
said eye image. 

26. The system according to claim 24, wherein said imaging processor 
further statistically analyzes said eye image, thereby determining 
temporal features of said eye. 

27. The system according to claim 24, wherein said imaging processor 
further statistically analyzes said eye image, thereby determining 
temporal features of said eye, and 

wherein said imaging processor further compares said temporal 
features with respective features associated with a reference eye 
model, thereby detecting anomalies in said eye. 

28. The system according to claim 24, wherein said physiological state is 
selected from the list consisting of: 

fatigue; 

loss of consciousness; 

cross-eye; 

astigmatism; 

eye damage; and 

vertigo. 
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29. The system according to claim 24, wherein said imaging processor 
further initiates an alarm signal according to said physiological state. 

30. The system according to claim 1 , further comprising a stimulus light 
source, wherein said stimulus light source projects at least one 
stimulating light beam toward said eye, and 

wherein said imaging processor further analyzes the movement 
of said eye in response to said at least one stimulating light beam, 
thereby examining user reflexes. 

31 . The system according to claim 1 , wherein at least a selected one of 
said reference light beams is collimated. 

32. The system according to claim 31 , further comprising a collimator, for 
collimating said selected reference light beam. 

33. The system according to claim 32, further comprising at least one 
display light source, each said at least one display light source 
emitting a respective display light beam, each said at least one 
display light beam carrying at least a portion of a display image, 

wherein said collimator further collimates at least one of said at 
least one display light beam. 

34. Method for tracking the eye of a user, the method comprising the 
procedures of: 

emitting at least one pupil-illuminating light beam, each said at 
least one pupil-illuminating light beam at least partially illuminating the 
pupil of said eye; 

emitting at least one reference light beam, for illuminating a 
portion of the face of said user; 
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detecting an eye image of at least said eye, around an optical 

axis; 

identifying in said eye image a pupil region and at least one 
reference region associated with a recognizable portion of the face; 
and 

determining the line of sight of said user according to said pupil 
region and according to at least one of said at least one reference 
region, 

wherein at least a portion of each said pupil-illuminating light 
beam is aligned with at least a portion of said optical axis, 

wherein at least a portion of said at least one pupil-illuminating 
light beam indicates said pupil region in said eye image , 

wherein at least a portion of each of said at least one reference 
light beam indicates said at least one reference region in said eye 
image , and 

wherein said line of sight is determined according to said pupil 
region and according to at least one of said at least one reference 
region. 

35. The method according to claim 34, wherein said line of sight is further 
determined according to the coordinates of the center of said pupil 
region. 

36. The method according to claim 34, further comprising the procedure 
of emitting at least one display light beam, each said display light 
beam carrying at least a portion of a display image. 

37. The method according to claim 36, further comprising the procedure 
of collimating said at least one display light beam. 
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38. The method according to claim 34, further comprising the procedure 
of controlling at least said display light beam according to said line of 
sight, after said procedure of determining said line of sight. 

39. The method according to claim 34, further comprising the preliminary 
procedure of detecting ambient light, 

wherein at least a selected one of said at least one 
pupil-illuminating light beam and said at least one reference light 
beam is produced according to said detected ambient light. 

40. The method according to claim 34, wherein said recognizable portion 
of the face is the cornea. 

41 . The method according to claim 34, wherein said recognizable portion 
of the face is the eyelids. 

42. The method according to claim 34, further comprising the procedure 
of directing at least one of said at least one pupil-illuminating light 
beam toward said eye, performed after said procedure of emitting 
said at least one pupil-illuminating light beam. 

43. The method according to claim 42, further comprising the procedure 
of directing at least a portion of said pupil-illuminating light beam 
toward an image detector, performed after said procedure of directing 
said at least one of said at least one pupil-illuminating light beam 
toward said eye. 

44. The method according to claim 34, further comprising the procedure 
of directing at least one of said at least one reference light beam 
toward the face of said user, performed after said procedure of 
emitting said at least one reference light beam. 
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45. The method according to claim 44, further comprising the procedure 
of directing at least a portion of said reference light beam toward an 
image detector, performed after said procedure of directing at least 
one of said at least one reference light beam toward said face. 

46. The method according to claim 34, further comprising the procedure 
of collimating said at least one reference light beam. 

47. The method according to claim 34, further comprising the procedure 
of determining a physiological state of said user according to said eye 
image. 

48. The method according to claim 47, wherein said physiological state is 
determined by comparing said eye image with a reference eye model, 
thereby detecting anomalies in said eye image. 

49. The method according to claim 47, further comprising the procedures 

of: 

statistically analyzing said eye image, thereby determining 
statistical features of said eye; and 

comparing said statistical features with respective features 
associated with a reference eye model, thereby determining 
anomalies in said eye, 

wherein said physiological state is further determined according 
to said anomalies. 

50. The method according to claim 34, further comprising the procedure 
of statistically analyzing said eye image, thereby determining 
statistical features of said eye. 
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51 . The method according to claim 34, further comprising the procedures 

of: 

identifying a target along said determined line of sight; 
prompting user confirmation for target acquisition; 
receiving user confirmation of said target; and 
directing a weapon toward said target. 

52. System for directing a weapon toward a target, the system 
comprising: 

an eye tracker for tracking the eye of a user; 
a head position tracker for monitoring at least the position of the 
head of said user; 

a vehicle position and orientation tracker for monitoring the 
position and orientation of a vehicle; and 

a processor coupled with said eye tracker, said head position 
tracker and with said vehicle position and orientation tracker, 
wherein said eye tracker comprises: 

an image detector directed at said eye, for detecting 
an eye image of at least said eye; 

at least one pupil-illuminating light source, each said at 
least one pupil-illuminating light source emitting a 
respective pupil-illuminating light beam, at least a portion of 
each said pupil-illuminating light beam being aligned with at 
least a portion of the optical axis of said image detector, 
each said pupil-illuminating light beam at least partially 
illuminating the pupil of said eye; 

at least one reference light source, each said at least 
one reference light source emitting a respective reference 
light beam, for illuminating a portion of the face of said user; 
and 
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an imaging processor, coupled with said image 
detector, for analyzing said eye image, 

wherein at least a portion of each of said at least one 
pupil-illuminating light beam is reflected towards said image 
detector, thereby indicating a pupil region in said eye 
image, said pupil region being associated with said pupil, 

wherein at least a portion of each of said at least one 
reference light beam is reflected towards said image 
detector, thereby indicating at least one reference region in 
said eye image, each said reference region being 
associated with a recognizable portion of said face, 

wherein said imaging processor identifies said pupil 
region and at least one of said at least one reference 
region, 

wherein said imaging processor determines the line of 
sight of said user according to said pupil region and 
according to at least one of said at least one reference 
region, and 

wherein said processor directs said weapon toward said target 
according to said line of sight, said at least position of said head and 
according to said position and orientation of said vehicle. 

53. The system according to claim 52, further comprising an audio 
assembly coupled with said processor, said audio assembly sounding 
audible signals to said user indicating predetermined states or 
operation modes of said weapon. 
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